INTRODUCTION
============

Lymphedema---excessive accumulation of interstitial fluid in limb tissue, primarily due to obstruction or deterioration of the lymphatic system---is classified as primary and secondary. Primary lymphedema is caused by specific etiological defects involving lymph nodes or lymphatic vessels. Secondary lymphedema involves lymphatic system damage caused by external factors, primarily cancer or cancer treatment. Lymphedema typically lowers quality of life because of pain and repeated inflammation; however, it is frequently not diagnosed appropriately. In adult patients with lymphedema without a history of cancer, only symptomatic treatment can be administered without examining the specific cause. However, to reduce complications and prevent lymphatic system deterioration, accurate diagnosis is needed. We report a case of a patient who was under long-term treatment for lymphedema of the lower extremities without improvement and was finally diagnosed with intestinal tuberculosis; his condition improved considerably after anti-tuberculosis drug administration.

CASE REPORT
===========

A 61-year-old man visited our clinic with right-lowerextremity edema and heaviness that had persisted since 3 years. He had been diagnosed with severe secondary lymphedema and was treated conservatively, including complex decongestive physical therapy and compression therapy, but his symptoms had not improved. The cause of lymphedema was unclear. The patient had no underlying disease or cancer. Although primary lymphedema was a possible diagnosis, it was necessary to reevaluate the causes of lymphedema.

On physical examination, right non-pitting edema and redness were observed below the knee. Lymphedema was more prominent below the knee and ankle. The right/left leg circumferences at 10 cm below the knee and ankle were 32.9/31.5 cm and 24/21.5 cm, respectively. The patient experienced limitations in activities of daily living, including walking and stair-climbing. His D-dimer levels and lower-extremity computed tomography (CT) results did not confirm deep vein thrombosis; thus, additional tests were performed for lymphedema. On lymphoscintigraphy, right inguinal lymph node (LN) activity was observed in the early and delayed phases, with delayed lymphatic drainage in the right lower leg ([Fig. 1](#f1-arm-2019-43-6-725){ref-type="fig"}). On indocyanine green (ICG) lymphography, a mixed stardust and diffuse pattern was observed below the knee; a linear lymphatic pattern was observed above the knee, correlated with his clinical symptoms of prominent leg edema below the knee ([Fig. 2A](#f2-arm-2019-43-6-725){ref-type="fig"}). Although these tests confirmed the presence of lymphedema, its cause remained unclear. To rule out other primary causes of lymphedema, additional medical history-taking was performed. Despite no family or medical history of malignancy, we found that the patient had a history of detection of more than 100 polyps during a recent colonoscopy. Additional abdominal CT showed multifocal colonic wall thickening without necrotic LNs in the abdomen, suggestive of lymphatic obstruction, which was the primary cause of his symptoms ([Fig. 3](#f3-arm-2019-43-6-725){ref-type="fig"}). We consulted a gastroenterologist, who confirmed isolated colonic involvement by biopsy with tuberculosis-interferon staining, which showed no signs of pulmonary tuberculosis. The patient was immediately prescribed anti-tuberculosis medication for 6 months. Complex decongestive physical and compression therapy were consistently administered. The 6-month follow-up colonoscopy showed an improvement in the tuberculosis colitis-related circular ulcers around the ascending colon. The right ankle circumference had reduced by 0.5 cm and swelling of the right foot had subsided ([Fig. 4](#f4-arm-2019-43-6-725){ref-type="fig"}). Additional ICG lymphography showed a visible splash pattern around the ankle that was absent on previous examinations ([Fig. 2B](#f2-arm-2019-43-6-725){ref-type="fig"}). Although slight edema remained, the heaviness of the right lower extremity had improved. Furthermore, the patient's activities of daily living improved significantly. Complex decongestive physical and compression therapy alone did not improve symptoms, whereas administration of anti-tuberculosis medication did.

The informed consent was waived.

DISCUSSION
==========

Primary lymphedema is classified according to the age of onset. Most cases occur before puberty, and lymphedema tarda occurs at a relatively advanced age but is rare. Therefore, our patient's age indicated a higher likelihood of secondary lymphedema than primary lymphedema. Secondary lymphedema is caused by damage or obstruction of the normal lymphatic system, mostly by malignancies (e.g., testicular cancer and lymphoma), trauma, and disease (e.g., filarial infection). It is also caused by iatrogenic processes such as surgery and radiotherapy during tumor treatment (e.g., breast cancer). Secondary lymphedema frequently develops in association with tumors or tumor treatment, and other causes are rare. There have been rare reports of cases associated with inflammatory rheumatoid arthritis \[[@b1-arm-2019-43-6-725]\], post-traumatic cases involving the left lower extremity \[[@b2-arm-2019-43-6-725]\], cases occurring after coronary angiography \[[@b3-arm-2019-43-6-725]\], and cases due to inflammatory bowel disease (IBD) \[[@b4-arm-2019-43-6-725]\]; however, lymphedema caused by intestinal tuberculosis is exceedingly rare, and secondary lymphedema has not been reported for more than 30 years owing to the decreased prevalence of tuberculosis \[[@b5-arm-2019-43-6-725],[@b6-arm-2019-43-6-725]\]. Our patient's symptoms improved significantly after anti-tuberculosis drug administration, unlike in previous reports, wherein patients developed lower-extremity lymphedema, including the inguinal lymph nodes. In our case, however, intense lymphedema was observed below the knee, and normal lymphatic flow in the thigh was confirmed using ICG lymphography. Early identification of the cause may have led to a good response to anti-tuberculosis drugs before lymphatic system destruction. In previous reports, evaluation using ICG lymphography was not performed adequately, and anti-tuberculous treatment was ineffective after lymphatic system destruction.

The intestinal lymphatic system generally transfers interstitial fluid, immune cells, mediators, antigens, digestive lipids, and cholesterol into central circulation, thus preventing their accumulation in the interstitium, while maintaining unidirectional flow through the valve. However, in IBD, inflammation causes hypofunction and disorganization of the intestinal lymphatic system, causing lymphatic fluid accumulation \[[@b7-arm-2019-43-6-725]\]. Although lymphedema caused by intestinal tuberculosis has not been reported previously, such lymphedema may be caused by a mechanism similar to that of lymphedema observed in IBD.

It was difficult to determine the cause of lymphedema in this case because there was no evidence of inflammation (e.g., fever or changes in stool pattern). However, focusing on the higher probability of secondary lymphedema considering the patient' s age, detailed history-taking was performed to identify the exact cause and administer appropriate treatment. As observed in this patient, treatment of the causative disease improves the symptoms of secondary lymphedema; thus, early identification of the cause is important when performing symptomatic treatment \[[@b8-arm-2019-43-6-725]\].

Furthermore, in our case, ICG lymphography was performed before and after treatment to confirm treatment efficacy. To avoid additional radiation exposure, ICG lymphography was chosen for follow-up examination. ICG lymphography is a new technique for lymph vessel imaging that is advantageous for the early detection of lymphatic abnormalities; moreover, it can also identify symptom-related superficial lymphatic dysfunction. In addition, dermal backflow-stage ICG lymphography enables site-specific focused decongestive physical therapy \[[@b9-arm-2019-43-6-725]\]. Finally, dermal backflow staging is useful for evaluating the treatment efficacy because patients show improvement when treated with the appropriate therapy \[[@b10-arm-2019-43-6-725]\]. In this patient, we confirmed an improvement of edema after treatment compared to that before treatment, which showed a stardust pattern, due to extravasation in the lymphatic system, and a splash pattern in the ankle region, where the symptoms were most prominent. This report is significant as a qualitative evaluation of lymphedema was performed by ICG lymphography examination of the superficial lymphatic anatomy both before and after anti-tuberculosis treatment.

In conclusion, precise diagnosis of primary and secondary lymphedema and identification of the secondary causes of the disease are often difficult. However, lymphedema can be significantly improved if its cause is identified through meticulous investigation. Notably, secondary lymphatic edema can have various causes, including inflammation and other diseases, such as cancer.

No potential conflict of interest relevant to this article was reported.

Conceptualization: Yoon JA, Hong JW. Visualization: Shin MJ, Park HE. Writing -- original draft: Hong JW. Writing -- review and editing: Yoon JA, Shin YB. Approval of final manuscript: all authors.

This work was supported by a clinical research grant from Pusan National University Hospital in 2019.
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![Indocyanine green lymphography: (A) mixed stardust and diffuse patterns below the knee and (B) visible splash pattern near the ankle after antituberculosis treatment.](arm-2019-43-6-725f2){#f2-arm-2019-43-6-725}

![Abdominal computed tomography scan showing colonic wall thickening (arrow) without visualization of necrotic lymph nodes.](arm-2019-43-6-725f3){#f3-arm-2019-43-6-725}

![Improvement of right-leg edema near the ankle after management of the causative factor, correlated with follow-up indocyanine green lymphography findings.](arm-2019-43-6-725f4){#f4-arm-2019-43-6-725}
